Five new species, Pertusaria dayi, P. glabra, P. heinarii, P. montoensis, P. stenospora and a new combination, Pertusaria aphelospora, are reported from Australia. In addition, Pertusaria phulhuangensis described from Thailand, P. karkarensis, described from Papua New Guinea, and P. virensica, described from Florida, are reported from Australia for the first time.
Introduction
The lichen genus Pertusaria in Australia has been studied for over 150 years, since G.W. Körber, Professor of Botany, Breslau [now Wrocław, Poland] described Pertusaria lophocarpa from Victoria (Körber 1862). From that time additional species have been reported from Australia by, for example, Stirton (1876), , Knight (1882) , Kantvilas (1990) and Archer (1991) . A recent account of the genus in Australia (Archer & Elix 2016 ) listed 170 taxa, including 12 varieties. Worldwide the number of taxa in the genus is not known with any certainty but an estimate of 1,550 has been suggested (Messuti & Archer 2009 ) based on various combinations of the characters used for the systematic separation of the taxa, such as chemistry, morphology and ascospore number and structure. The lichen compounds, such as xanthones, depsides and depsidones that may be present in a specimen, are important characteristics for identification. Accounts of the genus in Japan (Oshio 1968) and North America (Dibben 1980) used chemistry extensively for identification.
The genus has been divided into 3 subgenera; Monomurata, Pionospora and Pertusaria (Archer 1997 ) but recent molecular work on the phylogeny of Pertusaria and allied taxa indicate that Pertusaria is polyphyletic, comprising three well-supported clades viz: (1) Pertusaria sens. str. group (including the subgenera Pertusaria and Pionospora); (2) Monomurata group; and (3) Varicellaria group (Schmitt 2002; Schmitt & Lumbsch 2004) . The two subgenera, Pertusaria and Monomurata, are distinguished by the morphology of the apothecia (verruciform in Pertusaria and disciform in Monomurata) and chemistry (chloroxanthones sometimes present in Pertusaria and absent in Monomurata and β-orcinol depsides absent from Pertusaria and present in Monomurata). The morphology and chemistry [except P. heinarii] of the new species indicate that they belong in subgenus Pertusaria sens. str.
Materials and Methods
The specimens studied were collected in northern Queensland by J.A. Elix, H. Streimann and H.T. Lumbsch in the 1990's and on Norfolk Island by H. Streimann in 1984 . The specimens are held in CANB. In the present work chemical constituents were identified by thin-layer chromatography (Elix 2014) , and by comparison with authentic samples. Specimens were photographed at a magnification of ×4 with a Canon EOS 450D camera fitted with a Canon MP-E65 mm, F2.8 1-5× lens. Elix 35114, 31 Aug 1993 (CANB) . Further specimens were listed in Archer (1991) . Relationships: Pertusaria wilsonii var. wilsonii and P. wilsonii var. aphelospora were published in the same paper (Archer 1991 ). Subsequently P. wilsonii var. wilsonii was found to be a later name for P. thwaitesii Müll. Arg., a species characterised by the presence of protocetraric acid and bisporous asci, the ascospores having rough inner walls. Although P. wilsonii var. aphelospora also has 2-spored asci, the ascospores differs in having smooth inner walls, and this taxon lacks the multi-ostiolate, flattened apothecia present in P. thwaitesii (Fig. 3 ).
New Taxa
Protocetraric acid is widely distributed in the genus Pertusaria; it is found as the sole lichen compound present in the following fertile species: P. thwaitesii Müll. Arg., P. Distribution: Pertusaria aphelospora has been found in eastern New South Wales and eastern Queensland.
Etymology:
The epithet aphelospora, is derived from the Greek apheles (smooth), and Greek spora (a seed), a reference to the smooth-walled ascospores present in this species. Chemistry: stictic acid (major) and menegazziaic acid (minor).
Pertusaria dayi
Relationships: Pertusaria dayi is characterised by large, concave, verruciform apothecia, asci with four ascospores and the presence of stictic acid. The new species is somewhat similar to P. dussii (Fig. 6 ) in that both have large verruciform apothecia and contain stictic acid. However, the asci in P. dussii can contain 2-8 ascospores and the spores differ from those of P. dayi in having rough inner walls and being up to 125 µm long (Vainio 1899) . Pertusaria aspera Müll. Arg. from East Africa (Müller 1885 ) is also somewhat similar to P. dayi; this species has asci with 2-4 ascospores per ascus, c. 80 µ long and 30 µm wide, but differs in the smaller apothecia (Fig.7) , and it contains constictic acid as the major lichen acid. Chemistry: 2,4-dichlorolichexanthone (minor), 2,5-dichlorolichexanthone (minor), 2,4,5-trichlorolichexanthone (minor) and stictic acid (major).
Relationships:
The new species is characterised by the conspicuous black ostioles, asci with (2-)3-4 roughwalled ascospores and by its chemistry. The lichen substances are identical to those present in P. subisidiosa (Archer 1991) (Fig. 10 ) and the ascospores are similar, in having rough inner walls. However, the ascospores are shorter than in P. subisidiosa (80-95 µm long) and thallus lacks isidia. Superficially the new species resembles P. nebulosa A.W. Archer (Archer in Elix et. al. 1992) (Fig. 11 ) but the latter can be distinguished by the smoothwalled ascospores and the absence of lichen compounds.
Distribution: At present this species is known only from the type specimen.
Etymology:
The epithet glabra, is derived from the Latin glaber, (smooth), in reference to the smooth upper surface that lacks isidia. (Archer 1997) (Fig. 13) from Queensland but the latter differs chemically in containing higher homologues of perlatolic acid and in growing on rocks. In addition, the soralia of P. heinarii are larger than those of P. salebrosa (0.3-0.5 mm diam.). Distribution: At present, Pertusaria heinarii is known only from the type specimen.
The species is named after the collector, Heinar Streimann who made important contributions to the study of Australian mosses and lichens. 
Pertusaria montoensis

Chemistry: 4,5-dichlorolichexanthone (minor) and 2'-O-methylstenosporic acid (major)
Pertusaria stenospora is characterised by numerous small, verruciform apothecia with conspicuous black ostioles, asci containing two smooth-walled ascospores and the presence of 4,5-dichlorolichexanthone and 2'-O-methylstenosporic acid.
Relationships: It closely resembles P. pycnothelia described from New Caledonia (Nylander 1868), but differs in having conspicuous black ostioles and in containing 2'-O-methylstenosporic acid rather than 2'-O-methylperlatolic acid. The combination of 4,5-dichlorolichexanthone and 2'-O-methylstenosporic acid is rather uncommon in Pertusaria but is also present in P. praetermissa A.W. Archer & Elix from Australia (Archer & Elix in Archer 1997), and P. kansriae Jariangprasert from Thailand (Jariangprasert & Anusarnsunthorn 2005) . However in contrast to P. stenospora, these species have four-and eight-spored asci respectively.
Etymology:
The epithet stenospora is derived from the Greek stenos, (narrow) and spora, (a seed), a reference to the elongate-ellipsoid ascospores.
New Reports
Pertusaria karkarensis A.W. Archer & Elix, Mycotaxon 67:162 (1998) .
Type: Papua New Guinea, Madang Province, Karkar Island, NW side, S of airfield at Kinim Station, 4°35'S, 145°55'E, alt. 300m, on trunks of Cocos in plantation, H.J. M. Sipman 24217, 28 Feb 1987 (holotype: B) .
Pertusaria karkarensis was reported as a corticolous, isidiate species with fertile verruciform apothecia with asci containing eight, biseriate ascospores, 80-95 µm long and 30-35 µm wide and containing thiophanic acid, arthothelin and asemone in the thallus (Archer and Elix 1998) . The specimen from Queensland lacked apothecia but it has an isidiate thallus and contains thiophanic acid and arthothelin.
Additional specimen examined: Queensland, Pepina Falls, Middlebrook Creek, 8 km S of Millaa Millaa, 17°34'11"S, 145°36'32"E, alt . 760 m, on canopy branch in remnant montane forest, J.A. Elix 44463, 6 Aug 2006 (CANB) . Jariangprasert, Mycotaxon 96: 116 (2006 Pertusaria virensica is characterised by having verruciform apothecia, asci with eight, uniseriate ascospores (60-70 µm long and 28-35 µm wide) and in containing thiophaninic and virensic acids (Harris 1990 ). This combination of lichen compounds is, so far, unique for the genus. The Australian material has asci with eight, uniseriate ascospores, 60-80 µm long and 24-34 µm wide. A recent photograph of this species (Lücking et al. 2011, Fig. 45G ) is very similar to the Australian specimen. The apparently disjunct distribution of P. virensica is unusual but Graphis supracola A.W. Archer (Archer 2001) , described from Australia, also occurs in Florida . Fig. 18 
Pertusaria phulhuangensis
